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Recently equilibrium crystallization phenomena have been extensively studied In some experiments a crystal (He4 [1, 2] or Pb [3] ) has time to achieve the thermodynamic equilibrium shape.
Before investigating the thermodynamics it is useful to calculate a crystal shape at T = 0. When thermal and quantum fluctuations are neglected the equilibrium crystal shape (ECS) is a shape of absolutely minimal surface energy, provided the volume Y is fixed Naturally, we are interested in the limit Y ~ oo, so the function z(x, y ; V), describing the surface of a crystal of the volume Y, must be replaced by a function Z(X, Y) = lim z(V'll X, yl/3 Y ; V)IV'I'. This function des-V-+oo cribes the sizes of the facets and their orientations but not the atomic structure of the interface, the facets becoming plane polygons. The function Z(X, Y) can be differentiated only once. So, the unit vector n normal to the crystal surface takes all possible values and varies continuously (i.e. there is no sharp edge or slope discontinuity). Nevertheless, the crystal is completely faceted (i.e. there is no rounded area). The surface consists of an infinite number of facets (the larger the Miller index, the smaller the facet) and of two types of Cantor sets.
It is useful to deal with these sets in the parametric representation. The crystal shape will be described by three functions X, Y, Z of two parameters instead of the function Z(X, Y). A unit normal vector n will be chosen as those two parameters, making it possible to use the Wulff construction [4] . If [5] , which will be cited below as I. ) There is a model, first introduced by Landau [6] , which allows one to calculate the ECS Z(X, Y) exactly. It can be called a « model of attracting bricks ». The atoms are supposed to be cubic bricks forming a simple cubic lattice (the lattice constant is put equal to unity). The lattice is assumed to be undeformable, so the centres of the bricks occupy integer points only. The interaction between each two atoms is given by the potential U(r). It must decrease at large distances more rapidly than r-4 and must be negative : U(r) 0 (see Fig. 1 (Fig. 1) . More accurately, the setting must be constructed as follows : we fix some integer vector I and consider only those unit vectors n which belong to the plane n.l = 0. Remembering that two independent components of a unit vector n normal to the crystal surface are considered as two parameters, we conclude that if n is in the plane n.l = 0 a one-parameter subset appears on the crystal surface. The boundary of every facet of the setting contains two edges parallel to 1. Their length AL, given by equation (1) (4), so we must consider all the integer vectors N lying in the plane N.l = 0 which are shorter than some large A The number of these vectors is given by a formula analogous to equation (2) giving the number of discernible facets as the function of the resolution L1 (Fig. 2a) . Bearing in mind that we deal with the solitary edges (intervals) the fractal dimension is A solitary corner is a single point in the crystal surface such that both components of the unit normal vector n are irrational. For this reason solitary comers lie in the gaps between different settings. To calculate the fractal dimension we must plot all the settings which have the longitudinal length AL(I) exceeding some small L1 (Fig. 1 ). Since OL(1) is given by equation ( Each plane of this form brings about a one-parameter subset on the crystal surface. The number of these settings is equal to the number of integer vectors I shorter than ~4, which is [7] :
The crystal surface consists of K largest settings and of M gaps. Every gap is a region on the crystal surfaces which size in both directions is of the order of L1 (Fig. 1 ) . The One is the form of U(r) at small r, another is associated with number theory, in particular, with formulae (2) and (6) . The most favourable setting for experimental investigation is an « equatorial » setting (shaded in Fig. 1 ). It consists of{~,~0} facets and of solitary edges parallel to the Zaxis. To simulate an experimental measurement we have substituted U(r) = -1 /r6 into theoretically obtained formulae of I and calculated numerically the widths of all { p, q, 0 } facets larger than some scale L1 and the widths of gaps between them. It is seen from figure 2a that if we suppose that U(r) = -1/r~ for any r, the power law (5) holds for N &#x3E; 3. Thus if we assume that the Van der Waals attraction dominates at r &#x3E; 5 then the law (5) (5) and (8) .
way that the facet { 1, 7, 0 } is discernible, the fractal dimension of the Cantor set of the solitary edges can be measured. It should be noted that the function A (M) oscillates near the curve A = const M-l~d (Fig. 2a) . There is an analogous function (Fig. 2b) with smaller oscillations. To obtain it one must consider the setting (Fig. 1) or its cross-section by the xy-plane (Fig. 6 of I) with the accuracy up to A. Then one must measure the total width S of all the gaps between the _ 2 facets. Since S -M. A and M -A y-2, the function S(M) is Equation (8) is equivalent to equation (5) at M -~ oo but at finite M may give a more accurate result than J(M) (Fig. 2) .
When this Letter was in press the paper [8] considering faceting problem appeared.
